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ABSTRACT: 

PURPOSE: To Improve the reliability of the boot process of a multiprocessor 
system. 

CONSTITUTION: The multiprocessor system which Includes one boot ROM 2 
storing codes for booting the system and allows plural processors 4, 5, and 6 
to execute the codes stored in the boot ROM 2 is equipped with a system bus 
arbitrating mechanism 3 which selects one of processors outputting requests to 
acquire a system bus according to a rule prescribing the priority of the 
processors and gives system bus use permission at the request to acquire the 
bus outputted from all operable processors to fetch the codes in the boot ROM 2 
when system resetting is reset, and does not give the system bus use permission 
to other processors until the one selected processor completes the execution of 
the codes stored in the boot ROM 2. 
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4.1 



(2 

1 

•yrSrEltL^cieiiSSSrj**^. x;^rAAx$:^tt 

1tlSi^7'D-fe -y-fcoiti^'tii/ZX 0 BfiiEK1i^St-i21i 

*^fJlB7-- b X h 7 'y T£7)rt corn-b 7 co^^b/l-- 
-?-y^*^TLJt^, -?-07'o-fe-/-t(-Bill57"— hXh7 

ws, friey-hxh7 7rcortcoro-fe7-^fioW^l: 
j^xr A 'J -b 7 b ^mm^tifz t ^ . Birfeas«7)ro-b 

h7 7r$r^ff$^. ;(7)S!K$it^cra-b7-t;<)%S 
B#fSl*llwmlB7'- bx b 7 7 r<D\H(ora^ -y^co^m 

^[yi-i-ymiLfzm^izii. fwn-b7-tCHiriB 
y-hxb97r(7)^ff$:«iiS$*. ^miK^titzr 
o-fe 7 -t^^m^oB^rai^CBtrE:/- b X h 7 7 ycom 

(i. HiiiBg5tJStacfv^T-?-<Ofl!!cora-fe7-9-$:iM^L 
[000 1] 
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[00023 

x<^fiEfflSr, i^X'fJ^i^:^MWW^^ (T-t':?-) tcJ: 
[00031 i^Xri^ U -fe 7 b $rfSK$-fl.^^t-<i. ^ 

T ior o-fe 7 ^f tc>itt 1. 'J -fe 7 h fi-f ^ as . -5- 
t!j$-<i-|.;tJ6(?D7'- brD-fex$r^-ri.f«:J603- h' 

fltz:r~ YKO Mt05tSl#ifiO^^S: 7 x -y ^"^S ^vl 
vXTAA'xS'#S*S:i';^Ti>.''N';^Pff»1Sta 

[0004] xXrAA'XiBf?iiffi{i, :^-C«oro^: 7 

X-fAA'X}S}#S*<7)#<4t'i^XTi>.>'<^fi&ffli*^^'^ 

tii-ri.. vXr-i>^N':^ffiffli^^5:S(it/ir 
a-fe7-^«i. xXr-t>A'x^SttL-C)!iia5:^-rS 
tK ^mt. ^x<r>ru-^'y^ffi:f-VROU(r)^fiZ 

n^-y^^'rtu^^mmtfh'm) tx-mmh, 
[ 0 0 0 5 3 tT , hh-'&<r>mm^x'\i._ i oco 

rtcADs OS (^f^l^-T-fy/^/^^rA) 
j;'5TvyW-fTa-fe7-9-^L$ixl.«^S'1f^. 

coj^jaiUK'Srt'iTjWL I/0fA''fx<7)«m. O 

50 ^\,zm^ii-tzruyyj^timLxm-thi^<^y' 

i,®5tS*^SV ^xn 7 b {zm^ fiT v ^1. ^- b'coro 

I. /ii6<0X 07b (liS^ is < . 
[0006] 

[0 00 7] z<r)fz»), ^comfyi^titzy^-^'y^^^ 
y-brn-fex*s^fft-#i', ->xta 

;5:45*>, 1 oiorn-fe 7-t<7)feK;rittt\ miZiEn^j:r 
n-fe7-t*^ff4L--CV>i.i;LTi). >-Xf 

comn'&i. x'Of^i.^^^^ti/^mt.ixx^^fz. 

50 [0008] *^B^{ifriB<0 ct 0 =5:»tf S:#«L-C^:$ 
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[00091 

|,v;^■?-7■o■b•y■9■i^XrA^c^>v^T, i^XrAU-t'y 

h 7 y rcO|*lCOro-fe y^cr,miitli^-'f-yi^'[ ^'^^ 

1^, ^cr)rD-b-yttcmil£7'-hXh7-y7-c0^ff$r« 
^mmcora-t-y^ai. hijIET*- 

h X b 7 7 r60rtc7)rp-b 7 ■^rcriWAitii-'i-yi^i' 

[00 m ttz. i^:^TJ^^:MmtlfzMy-h:^ 

hy-yrumuztiwmm^nh. i-xrA^N-x^^ 

i,V;^■f■rP^:7■^fi^XTA^CfcV^T. ■/XTAy-t7 

h*iMi^$n/'ci:#, H^fa1sm^orD^r7-t«■13*^^>i' 
m&^rifzmmzm^^^x i-^(r>rvi^-y^^m^ 
Lxmimmmmmtit^y'-h^h 7 7rs^^ 

- hx h 7 •yrn\H<r>ru-t 7-^««-ft;i/-f-y $r*^ 
T LZ-cii^tctl. -eco7°P-fe 7-9-l3fl?ia7'- hx h ^ 7 
rco^ff5r«i^$^i-. ;«0StR$ii^>:rp-b7-t*>3rS 

(7)mmzmBy-y^^ 5 7ri7)i*i<^rp-fe 7if c?)^)) 

S-^; v> -C WffiiT) 7'P -fe 7 Sr iMtR L- X iii2f Elt^S t 



[00 123 



•fe7-t(iiE^t'S)-S>ttOi:L, lE^^rrP-b 7-9-*><5 1 
'P5:aiRLT7'-hrp-feX5:^ff$-tl>. ts^-^"^^ 

p-fex5:^ff$-ttl.®5tJH4**St'iSi'^fcfCt, iE« 
^ra-fe7-tA<#fiEtatf. T'-brp-txSrSI^C^ 
ff$-ti:2.^t*^'-C'#l.. ^^c. T'-hrp-feX^gPg-C' 
fc $ ixArrP -b 7 -t , -^/l^f-r p -fe 7 -^■(b'^ 

[ 0 0 1 3 ] i^c. i/XrAU-b 7 
10 #7-p-fe7-t{::WL-C7'-brp-fexSr^$ti:, 7'- 
hT-p-bX LTSD)lc^^tLS7-p-fe 7 i#2r*3 

m■rl.;^-^ v*ii^7t'§ f corp-b 7 

^amX'h^ i><^t L, IS=5r7-p-fe 7^A^^> 1 OS: 
SiKLT (#WiWl:-tl.>l--^^S:^TL3t7-p-b 
.^-^) -/-y.ya-iiXirWMi^^lXmT^^ 
t^-^T, xXTAAX^#S«S:ai:ft-C^^wtc^ 

CO, ru-t-y^^^^mitthii-^yti^mx'^^j: 
\\imi)^hira-t-y^^^^b. fiorp-fe7-9-ioy 

- h7-p-feX$r*ff $^tl.®it)ia*'ft^«»''^ l-"^ 
20 i, . ES^7•p^: 7-9-*^'ff«i-ixtt'. ^ ^p-bx ?: 

[00 143 |5]«tLTrp^r7■9■g#$•«t 

y_^7-p^,;?.^||ff-ri,7'P-b7-ttfOffi5feli<4 

^;Sr7'P-b7Wt#'iiti>^t', )f<X, M«t1"l.rp 
•b7-9-Sr^!IL.'C7"-h7°P-bXSr^tf-tl). t^-^t, 
l'?T't.IE^=&-7-p-b 7tr*^'#tttixtt'. y-brp-b 
x^^$-tirl.it*^T"tl.. 
30 [00153 

th.mi ii^wmm i ^^fef?|Jw*^s■7^^^7•p^r 

7^fi^XTAc7)ilB&fflf£5r7S-r7'P7^'llTJ)l.. 01 
(cS^I-ctaic, ^l|IS£{?iliO-7;l.-f-rp-b7-ti/X7-A 
(±. i/XTA^N-Xl^^LT, 7-- h ROM 2, vXr 
A^N'X|)I|ffiSffl3, «iit (*»SIWIt'ti30) ornH: 

7-9-4 , 5 , 6 . -^y^^vi ¥mmzim^ti 
xmfS.^tix\'^i, 

[00 1 63 ^XrA-'N'x 1 ii. rp-b 7-^4 . 5 . 
40 5 y_l>R0M2, ^'f>';'<^:'J'7, vXrA/A'Xp 
(?ffi«3^i:'cO^^OT-^'«^'^'?BX'9S:ff^fO. 7"-h 

R0M2{±. y-hrp-bx^^i^^s^3-^' (rpi/x 

A) ^m(ithfzibC)i><^X\ ru^'y^^$l<^W^ 

coW-fk, OS«P-T^y^=5:k''0«l=Mtl.7'P 
/5AAit§fi^$n-CV^S. 

[0 0 1 7 3 j/Xf AA'Xpffffi«3«i. rP-b 7-f 
4. 5. 6=Sri:>'^C0i^XTAAXllCitt^ffifflS* 
?:ll#1-'i>tcOt-a5l.. xXf AAXpf?«ffl3{i;, 
50 XrAA'xit«ig|$ixTV^i.fl!l. «-rP-b7-<f4, 
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5, 6i:<7)iat'ra-t7-9-Si|ffilfi-^ai^5^.^rAA';;?.p 

[0018] ^/XTi^A'xp(?sl^g3^::^i. mmmr 

o-fe ■y^<smv'y:^9 1 3 . St/ro-fe y-tStK^lt 1 

t,) T-a-b-yfiMtR^JIf 
1 4(i, mm^rx:i^ y^m\^i^^9 1 3ttStt3 

hd^cffitxra-fe .y-^i^ro-fe •ytfSWfi-^^o 

[00 1 9] 7°n-t7-f4, 5, 6Ji, i^XrA/N'xa 

■b>y-t4, 5, 6*<W'5«©V>''X^', rP/7A;<7'> 
«6lc£<S^rtlSU'i^'X^'4 a, 5 a, eatCfiftSTH 

[00 20] ;><^ y^^:U7a, ru-b7-t4, 5, 6 

- h R O M 2 tf^iO'^iOfficOT'- b ro-fe XCO!te!^<0 3- 
H7!)^V-hROM2*^f>iS^i±l$iXtSlrt^^t^. ^^t- 

[ 0 0 2 1 ] . 1^ 1 li)Wifi?i]«oiJ<^coi,^-c . n 2 1 

XrAA-;;^iif?#tg3(i, i/Xri^U-fe7 h«-t*^7)-y 
-C'J).|.t#t«i. 7'o-fe7-^Smfill 4l3i:'5T#7- 
D-fe7-t4, 5. 6c7)-?-iX-?-'illC«LtrP-fe7-^$l|ia 
fl-fSl, S2, S3<7)U-t 7 bfS-^2:lU^)L, 7'o-t 
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4, 5. 6»i. ^<^7x7^^i:'^0iJf^^:^<^T=5:^?=6^ 

r r\ n o o 1 «w -r- A 1 1 +• K<g-&y)5:^7 >■ 0 i/XT" 
A'J-b7 h*5»^$iX'l>i:, v';^rAA;?.|if?iiffi3 
(i, 7'D-fe7-n"J1iilfi^S 1 . S2, S3<0'J-fe ybft 
-^Sr^K^ (5J-7) -ri.:ifct:J:-''C, 7-a-fe-y-t4, 

5. 60»jf^Srra^t&$-ti:l. (XT77-A1) , 
[002 3] Zcm. 7-D-b-yt4. 5, 6Ji, 7'-h 
ROM2<:05feSIStftc7)^^$r7x7^-f|.!t*^t, -^^T- 

, -ffLv-XTAV-CXiBff^m»Jffllfl^S4. S5, S6C0 

A2 ) . 

[0 0 24] vXTAA'xpfff^ffi3«i, v-Xri»''<^ 
5f}#S*^tBL;t7°o-b7-tA»'MfiT$)l.*\ ■t^^'^ 

VvX:?l 3t«feftLtfc< (XT7rA3) . 
[0 02 5] ^/S. i^XTAAXp^^fil3{i. ro-t 
) -y^mwrn 1 4 J: oT. ttf^^tgrn-b 7-t^^i%^ 

«ffi3^, a^$ix'5r*>o/ifficora-fe7-tl::**tt 'J 
-fe-ybfi-^^aj:']-fs (X7"7rA4) . 

[0 026] Z.LX\ i/XTAA'XiBf?ilffi3*»^>>-X 
r AA'xfiefflrF^m-^$:A^] L/27'a-fe 7-^ SrTo-fe 7 

I AM. 7'O-fe7-r4t;ro-fe7-9^Jffllfi-^Sl«0i'X 
ri^A-xfSfflrF^fi-^^fflV^Ti^Xri.AxiOffifflrP'BI 

7'nH:7-t5. 6icl±7*n-fe7-ni)ffllf|-^S 
2, S3<7)iJ-t7hft-^$:fflV^T#^7x7^^fc'c0i) 

{i . Wf^-t ro-t 7 -^{iro-fe 7 4 Tt'tt i: ^rl) . 
[ 0 0 2 7 ] ra-fe 7 ■9-4 {i, j^xr AA'x 1 

Ji^t■■7*-^7'D•tx. •r^:i7*>7'n-fe7-9-i*(7)i9]» 

10 jb, 4<-H±<7)llI3aillSS=5:i;'<^Wl:. I/OtaMX 

ow-ft^Srfc'^ojiaiisriiff-rs (xf 7rA5) . 

[ 0 0 2 8 ] 7^- brnH:X*^'^Tfl> t . ra-fe 7-t 
4{i. Il)f^^tg7•^^r 7-9-CS}$l'>''^:? 1 3 
mW^Wj:y'^^ 7-t*^'HfL*>$ri2iSL-. i)f^*''°rtg=S: 
7'n-fe7-tt-MLt:^.^Vi/X^'. 7"n^^7A;!!f^y^' 
'5:i;'t^3i^M^^I$:«S'a^t^ 7•D^r 7-9-g#**^)3m 
$ n^^^Slc Lt vyuf-r o-fe 7 -t-ftit' I' im^z-t 
h.tfz. j^XrAA'xpffS!^i3A-f.ora-fe-y9^1 
fflIft^S2. S3c7)'J^r7 T-a-fe 
50 7-9-5. 6iOl!lf^Sria4&$-»tS (XT77-A6. A 
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7) . 

[ 0 0 2 9 ] fi^ tti^ 1 mm^^a^^'^ ~ mm^^ 

4.5, 6<?)4't-W*5'l*-^^°^^'>'"^'^*>^^°'^ 
[00 3 0] Z<7)fzit>. miJ^h^fzMZi^^rJ^^^^ 

«''>. 

[003 1]{«-^T, |ltSOS>^^>:7*D-b-/-tlct±, y 

[0032] ^coi^tctT. 'j^-vhm^mm^ti 

fzmz. i^xrAyN-xpf?«m3t«LTi-xrAAx 20 

r $r ^ $ -(i: •?> t *^t' # I) . 
[ 0 0 3 3 ] iKt-. 2|s:%Bfic7)IS2*i6(?iIl--:3V^Tia0Bt 
I, . II 3 2 «JSMt:fSi^^ v;^^To-fe •/ 

2 i,XTJ^j<mmm2 s . {^mmx-ns 

[0 0 34] i^XTA^<Xira<fm«2 3li, ra^-y^ 

5, 6t«0BT'rn-fe-y-n'lffllll-^&t>'i^^rA^-<Xp 40 

i.xr Av<;^iraff laffi 2 3 >y -ttc 
M-ri. 'J-fe-y ^<8-^- i^^rA>'^'Xfi6fflfP^^i■^2r^^ 

-fe -y-t*><^->-;^ri^A'xp(?«m2 3(c*tt&i^^rA 

[00 35] i/;?.rAA'xM(?«li2 3 Iftf^^tS 
ra-fe ■y9-{5lltl- 3 3 , rn-t •y^jMiR«lffl3 

4 &i/;tjm*iffli7 7^^3 5*wtf>n-cv^i,, tijf^ 50 



_ ... _j r. - .-.^ » rib/r.-T'n-t:. ,..-H-<r>SSr>- InlSlrcD 

':5tt'btlTV>?., |l)i^^tgrD-fe yt*l%Ui^'^^3 3 

-,tv^§. rP^:■y^fS^K^«3 4^i, »I^^^tg7•o^: 
■yfmu'y^^ 3 3 tclS*rt$fi/>:ffl«$r#ra tt , r 
a-fe-y^^-*»^>co->-^TA-''<X@t#l^fS-^(-MLT, S) 

mm. ^fel,o(i'>XTA«J-b•yh^t^^3IE^:Tr^^:■y 
-y ■tfSilffllft-^'^ u -fc: ••/ h fi^JMaj-t & t O 
t'J)2>. l))m»7 5/3 5{±, ^l^coro^r-y-tco 

$-(i:l,/SJ6CfflV^A>^i?.. 1[Dffl^W7^^^3 5(±. ^ 

ioro-fe-y-t^'f^t't ) m^m^ti^t&ttc-ox^^^. 

[0036] JXIC. m 2^1ifiW<0«)#tC'5V^-C , 04 {Z 

XTJ^^'iy^mmm2 3«±, i'X-rAU-fe-y hti-^*^'J- 

rn-fe 7-9-4, 5. 6cO-?-^i.^itt^MLtra-fe-y^ffJ 
l^fl^Sl. S2, S3cO'J-fe-ybft^SrtiS:^L.s 
■fe /-ric'J-fe'yh^*»tt^(tl.. -eco^m. ra-fe'y-9- 

4, 5, 6(i, ifiJ^7x'y^=5ri:cO»)^^5r^<'tT>5:ib^ 

[0037] i^^rA 'J -b •/ vm^ii^^y '5r 0 ->^t 
A'J-fe•y^*^Ml^^i^S^:> i/XTAAXp#lS«2 3 
(i, ra-fe-y^SWfi^Sl, S2. S30lJ^:•y^ft 
Uy)thzbi.zX'^X. rn-fe 7-9-4, 

5, 6«0ti)f^^»?-tS (Xr-yrBl) . 

[0 038] rn-fe7-9-4. 5, en. y-h 

ROM2c7)5feS|#tfe«0^^Sr7x7^ti.!tJ6(,C, -5-iX 
'?=tl>'XrA^N'Xp<f«Wlffllfl^S4, S5, S6C0 

«J1t2 3C*^L.Ti^XrAAx®t#B*5:iti-r (^^7 
rB2) . 

[0039] i/7.Ti^A'^iISlf?1S*S2 3{±, ^ra-^ 7 

n-lr7^flivXri^AX®fflW^fi^5:a3^lt» xXr 
AA'XlcOiSffl*?:-^^^ (XT 77-8 3) . 
[0040] xXr Ay^xffiffliW^S: A:*] L^cro 
•fe7-f(i, 7'-bROM2Wo/^A $rE 

itj\^-^y) t^m^fii (xr7rB4) , 

[004 1 ] xXrJUA-xira(?^^23{i. HiK, 
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[0 0 4 2] Zcr)^S:. ro-byt4, 5. 6<r)^it*-' 

[0043] •t^j:hib. WbW— f->'^ft^t=^TL 10 

[0 044] -J-L-t. ra-fe ■y■^^4(i, I^Dffi-lliS'P:?? 
7n-tXoizyyyi±Xh (Xr^rBT. 88) . r 

I/0TAMXW«l:=5ri:, WAmcoo-v 

[0045] 7*n-b ytS , 6{i;. ^MtiV~f- 
y^IE^tC^TT't/i^.. ro^^•y■•f4h|5l«^-Lt, 
i^Xr A^^Xliff1i«2 30il){^^flgra-fe .y-tfftj^U 
vx^ 3 3«@ra-fe •y9-lcS^J£-tl.7 -f-zl-Ht^^? 

/^itl. (Xf--yrB6) . 
[0 0 4 6] -eLT, rp-fe-yt5, 6{i. ^-fWlffli 

7 5/3 5?:#B|-ri,*{, 2mm'mrv-t-v^m 
0) . mm. mmiv-rui. osti-^tvyuf-r 

[0 04 7] 7-a-b-y^4{i, E^tcy-bro-bX$r 

i/Xri^^^'Xpffffilffl2 3cO^I)f^^e£7•^-^: 4( 

.yHfisiti/i^-x^'3 3mHiL-c, mmm (ro-fe 

[0 0 4 8] 7-a-fe'ytf4(i, lilf^^tg=5:ro-b -y^, 

7r^i,zt^mnx^-^hmm/i'~y'^<^^^—^^^^ 
i,zmt^ix, ^RS/w-7*<7)5!aa*"^5tiifc^Kwt-ij 

[004 9] ^fc, 7'o-fe7-9-i#Sr^))KBft-fi>^l— f- 
y2r^7U>:2#S»07'o-fe-y^(c«t-C, ^H/W 5 



11^^8-2 7 27 56 

1 0 

-7-03i!!ia*^*>til-t7t*^t<±. B?^<7)J:3:5:^<^SrS^ 

dc^Ji^. ^|i8;U-7'*»f>t±i«>frtw, ro-fe 7-9-4 
CJ;l>y-l-7-D-feX*^'^TL.-C^^S!e^*^'J>^. ^ 

[00 50] H!i^L/::^2llSICTl^*3V^t. i«»$:J^ 

4.5, e<r>f^i>z^mi:nora-t'y^i}^h^^iiz 
(i. if, -e^^T'o-fe 7-t(i, ra-fe7-9-g#^M'fl: 
i-i,u~-i-y^m^'rhzbm'^i'^z. w^nftgrn 
•t -y ifffii^ vi;x^3 3{zuru^-y^><znm-hy ^ 
-)v H 13 7 5 itt I. jtaai t'll^T■r s ^ k ^^t-^ 

[oosnt^oT, osicj;^T-?;uf-ra-fe7-tft 
■rSiSti, ijjf^ortg^7*o-fe7-ti:{ii2^Sft=Sr»'^-i: 
{,Zt£h<r)X\ ^(^T'O'Si-y ^mmt hZt ifX' # h . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the orlgi 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



Claim 1 In a multiprocessor system which has two or more processors which had the storage which 
Lrrizld a bootstrap for starting a system, and were connected with sakl storage through a system bus 
When a system reset is canceled, based on a priority beforehand specified out of a P'^o^^sso^ J^ich 
outputted an acquisition demand of said system bus, choose one processor, and licence of a ystem bus 
is Sven A starting method of a multiprocessor system that said selected processor is characterized by 
no! gTJing licence of a system bus at it until activation of said bootstrap is completed m a processor of 

fSaM^t aTult^^^^^^^ which has two or more processors which had the storage which 

memorized a bootstrap for starting a system, and were com^ected wkh said storage through a system bus 
As opposed to an acquisition demand of said system bus outputted fi-om said two or more Processors 
respectively when a system reset is canceled A bootstrap which licence of a system bus was gvven one 
by one, and said two or more processors were alike, respectively, and was "^^"^^^^^d^^^f^^^/^^^^^^ 
storage is performed. When one processor ends initialization routine of a processor of said bootst aps 
wh le making the processor continue activation of said bootstrap A starting method of a multiprocessor 
Tyslem characterized by not performing future routines at them after ending initialization routine of a 
nrocessor of said bootstraps in other processors. , . , , j .i . u-^u 

rCkim 3 In a multiprocessor system which has two or more processors which had the storage which 
memorized a bootstrap for starting a system, and were connected with said storage t^^-gh a syst^^^^^^^ 
men a system reset is canceled, a bootstrap which chose one processor based on a Pnonty beforehand 
soecified out of said two or more processors, and was memorized by said storage is performed. When 
h^ rcted processor ends initialization routine of a processor of said bootsti:aps in predetermined time 
When that processor is made to continue activation of said bootstrap and this selected processor does not 
end initialization routine of a processor of said bootstraps in predetermined tinae amount A starting 
method of a multiprocessor system characterized by performing a bootstrap which chose other 
processors based on said priority, and was memorized by said storage. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[fndustrial Application] This invention relates to the starting method in a multiprocessor system. 

[Sption of the Prior Art] Conventionally, in a multiprocessor sys^m, use of the system bus shared 
by two or more processors is controlled by the system bus mediation device (^/bj^te''^ 
[00031 When canceling a system reset, the reset signal to all processors is canceled^Consequently since 
Ke oTocessors that can operate fetch the instruction of the code for performing the boot process for 
S sy st^ the head address of a boot ROM with which the bootstrap was stored, 

they output a system bus acquisition demand to a system bus mediation device 
0004] A system bus mediation device sends out system bus licence m the unit of a system bus 
acauisition demand to all processors according to a certain regulation which specifies priority. In this 
TariughT p ocessor which received system bus licence gains a system bus and Performs 
Zc^^^l processors perform it as a result to the fixed processing (for example, processing which 
initializes itself) with the program stored in the boot ROM. [ processor ] ^. ^ . 

0 1 Tnd h^^^^^^^ [ a ceLin fixed processing ], it goes into the -"^^^^^^^^^^^^ 
meaningless dummy processing except for one processor, and waits to be multiprocessor ized by Ub 
rpSg syst^). Moreover, one processor performs the program stored m the subsequent boot ROM. 

nmSorofrhe circumfer;nce circuit on a board etc., initialization of an I/O device loading of OS, 
ir^e Suded in this processing. In addition, one processor which continues and performs the 
troS^m ^^ ^t^ boot ROM is determined as the processor of the board with ^hich *e slm ^^^^^^ 
h S orS is equipped based on the priority decided beforehand. This priority is set as the slot for 
sS™^^^^ I main part of equipment with the board on which the processor was carried. 

rP?obilm(s) to be Solved by the Invention] Thus, in the conventional miiltip^o^essor systern, one 
™e sor whi^^^^ and performs the program stored in the boot ROM (to 

inS^afirn of tL circumference circuit on a board etc., initialization of an I/O device, loading of OS, 

fSvTFofth^^^^^^^^^^^ decided processor was out of order, a boot process could not be 

Sled buXe^^^^^^^ that a system would not start. That is, though the processor norma 

S iJfrJ^se exts^^^^^^^ by faUure of one processor, since there was a case where it becomes impossible to 
use the whole system, to raise the reliability of a boot process more was desired. 
m0081 This inventior^ was made in consideration of the above situations, and aims at offering the 
Sg metho^^^^^^^^^^^ multiprocessor system which can raise the reliability in the case of the boot 
process of a multiprocessor system. 

fMeans for Solving the Problem] In a multiprocessor system which has two or more processors which 
tSvention h^^^^^^^^ storage which memorized a bootstrap for starting a system, and were connected 
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with said storage through a system bus When a system reset is canceled, based on a priority beforehand 
specified out of a processor which outputted an acquisition demand of said system bus, choose one 
processor, and licence of a system bus is given. Said selected processor is characterized by not givmg 
licence of a system bus at a processor of others which were not chosen until activation of said bootstrap 



[0010] Moreover, have the storage which memorized a bootstrap for startmg a system, and it sets to a 
multiprocessor system which has two or more processors connected with said storage through a system 
bus As opposed to an acquisition demand of said system bus outputted from said two or more 
processors, respectively when a system reset is canceled A bootstrap which licence of a system bus was 
given one by one, and said two or more processors were alike, respectively, and was memorized more 
by said storage is performed. When one processor ends initialization routine of a processor of said 
bootstraps while making the processor continue activation of said bootstrap After ending initialization 
routine of a processor of said bootstraps, it is characterized by not performing future routines at other 

processors. ^ . ^ j * ♦ „ 

[001 1] Moreover, have the storage which memorized a bootstrap for starting a system, and it sets to a 
multiprocessor system which has two or more processors connected with said storage through a system 
bus When a system reset is canceled, a bootstrap which chose one processor based on a priority 
beforehand specified out of said two or more processors, and was memorized by said storage is 
performed When this selected processor ends initialization routine of a processor of said bootstraps in 
predetermined time When that processor is made to continue activation of said bootstrap and this 
selected processor does not end initialization routine of a processor of said bootstraps m predetermined 
time amount It is characterized by performing a bootstrap which chose other processors based on said 
priority, and was memorized by said storage. 

[Function] When according to such a configuration a system reset is canceled and a system bus 
acquisition demand can be advanced in order to perform a boot process, the processor considers as a 
normal thing, chooses one from a normal processor, and performs a boot process. Therefore, though the 
priority which performs the boot process of the processor is the highest, if the broken processor exists, 
and a normal processor exists, a boot process can be performed certainly. Moreover, the processor 
distinguished as it is normal in the phase of a boot process can be set as the object of multiprocessor- 

roofs] Moreover when a system reset is canceled and the routine which initializes the processor itself 
which is made to perform a boot process to each processor, and is first performed as a boot process can 
be ended the processor considers as a normal thing, chooses one from a normal processor (processor 
which completed the routine initialized first), and it or subsequent ones continues and performs a boot 
process Therefore, although the system bus acquisition demand has been outputted, a processor with the 
failure which cannot perform the routine which initializes the processor itself exists, and though the 
priority which performs the boot process of the processor is the highest, if a normal processor exists, a 
boot process can be performed certainly. i- 
[0014] Moreover, although failure is distinguished by the ability of the routine which initializes the 
processor itself similarly to be completed, one by one, the target processor is changed and a boot process 
is tried until it chooses one processor according to the regulation which specifies the priority ot the 
processor which performs a boot process and a normal processor is obtained. Therefore, a boot process 
can be performed if at least one normal processor exists. 

[ExiSple] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 
is the block diagram showing the outline configuration of the multiprocessor system concerning the 1st 
example of this invention. As shown in drawing I , through the system bus 1, a boot ROM 2, the system 
bus mediation device 3, the processors 4, 5, and 6 of plurality (this example three), and mam memory 7 
are connected mutually, and the multiprocessor system of the 1 st example is constituted. 
[0016] A system bus 1 exchanges the data between processors 4, 5, and 6, a boot ROM 2, main memory 
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for every processor, the field of the number of *e Processors in^^^ y processor 

demand signal from a processor at a processor accordmg endmg of^^^^^l, operated, 
reference to the information stored m the P^^^^^^^/J^^j^^^^^^^^ bus mediation device 3, 

[0019] By sending out a system bus acqmsition ^^^J^^^^^ etc. In addition, 

processors 4, 5, and 6 acquire the royalty of a ^^^.^^^^^^^^^^ registers 4a, 5a, and 6a 

as a prerequisite of this example, the physical ^f^^^^^ '^/^^^^^^^^^ that it can write in (every 

jSM^tirvtrstoringacodeCprog^^ 

^5, and 6, and at the time of booj -^^^^^^^ stored in the boot 

ROM 2 is carried out from a boot ROM 2 by Progrd p j ^ 

ROM 2, and it is stored by it. Moreover, ^/.f ^^J^^^^^^^^ out, and also various 

performed by the processor, and loading of the OS (operatmg system; 

programs, data, etc. are stored. fi„„, ^u^rt shown in drawinel about actuation of the 1st 

[0021] Next, it explains, referrmg the flow ch^^^^^^ ^^^^^^ 
example. First, when ^ system-reset^^^^^^^ LTsiSo^^^^^^^^^ control signals SI, S2, and S3 to 

:irfthT™x^^ 

processors 4, 5, and 6 do not operate an ^"^^^JJl^^;^^^^^^^^^ canceled, the system bus mediation 

srrsaSs;rer4^^^^^ 
r/s6^rsS^ 

foSthelresl^^^^^^ 

sro::^i=x^^ 

1 3 which can be operated (step A3). information that it could operate to the processor 
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system bus mediation device 3 chooses the P™--- (^SpriS"! -^^^^^^ b"us 

Xts a reset signail other processors which were not chosen (s^^^^^^^ 
[0026] Here, it shall be a processor 4 « "^c^^r^^S^^^^ the system bus 

from the system bus mediation device 3. ^'''-^^^'^^XZyt, fl,e licence of a system bus, and 
licence signal of the processor ,1 Indfat all using the reset signal of the 

^r„"^t:rSa^s'sTririnrs^^^^ 

only a processor 4. ^ ^ a code through a system bus 

r^^p^rrS-s^S"-"^^^^^^^^ 

cin?umferen<i circuit on a board etc., "'"".l^^^^ t "^'^eS be opera^^^ is read, 
[0028] If a boot process is completed, the P™^^''"'*"^ f^,^^^^^^^^^ in the suitable value 

L processor which can operate recog„,«s ^fj^^^^^ and i. will be changed 

for a status register, a program counter, etc. to P'°"ss°r ™ P _^ 
into the condition that the processor ■'^'f staaUfle processor control signals S2 

rs?L"mr^srisss:£:^^^^ 

ES?^',tret^:ir^^nedabo«^^^^^^^^ 

^^^^^^ 

^0030] For this reason, about the P'°---Wc™ ^^^^^ output a sysjem bus -quisitton^ 
dematld signal since it was with obsucles, "f"™^™^^^^ f^Lt can be operated. 

piut-r^r^ts-ttK 

bus acquisition demand signal to the system i"em cln te"tarted if a processor normal 

P] Next, the 2nd example of this invention is -Plainea^^^ 

Ihe ouUine configuration of 'he multiproces^ir Y™^^^,^^^^^^^^^ 2. the system bus 

shown in toou^ W ' • ' -^^^ ^^^Lple three), and main memory 7 are 

::^S:!';:^lot^:^^i'^'^^^ '^-'f same component as the multiprocessor 

:y°rrf the ist example shown in -^rd^rtS tt system bus 1 from 

[0034] The system bus mediation ^^ce 23 arbitrate »he "^e dernM^ 3 mediation device 

proce sors 4, 5, and 6 etc. It comiects with the ^y^^'^^'^^^^J^J'J f ^y^tem bus mediation device 
^3 performs transmission and reception f ^ P"f ^f^'.^n ,h|p^^^^^^ signal includes .he 

-ixrp^Sora^p^^bu S^^^^ 

^^JaTrr^mrmSrS^^ 
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the initialization control flag 35 are formed in the system bus mediation device 23. The processor 
holding register 33 which can be operated is for holding the information which shows the processor 
which can operate within a system for every processor, the field of the number of tiie processors m a 
system and the same number is prepared, and the field and a processor are matched The physical 

system '"i" \ . _ LJur.\A;„n r^ni.t^r ^1 which can he ooerated. and it can write from the 

S^erior (from any of other processors). The processor optional feature 34 sends out the -set signa of a 
processor control signal for a system bus licence signal only to the processor which can operate to the 
system bus acquisition demand signal from a processor at a processor according to sending out or a 
^stem-reset ^gnal with reference to the information stored in the processor holding register 33 which 
Ja^ be operated The initialization control flag 35 is used in order to make one P^°f 
p^om a boot process in two or more processors. The physical address is assigned and the initialization 
control flag 3 5 can be written from the exterior (from any of other processors). ^ ^ . 

[0036] NeJt, it explains, referring to the flow chart shown in drawing 4 about actuation of ^e 2nd 
example. First, when a system-reset signal is ON, according to the processor optional Mature 34 Ae 
system bus mediation device 23 outputs the reset signal of the processor control signals SI, S2 and S3 
to each of each processors 4, 5, and 6, and continues applying reset to a processor. Consequently, 
nrncessors4 5 and 6 do not operate an instruction fetch etc. at all. . j- 

K men a s"^^ signal becomes off and a system reset is canceled, the system bus mediation 

device 23 makes actuation of processors 4, 5, and 6 start by canceling the reset signal of the processor 
control signals SI, S2, and S3 (off) (step Bl) . . nf . hoot ROM 2 at this 

[0038] Since processors 4, 5, and 6 fetch the instruction of the head address of a boot ROM 2 ^t this 
time ystem bus mediation device control signal S4 and the system bus acquisition demand signal of S5 
Td S6^e used, respectively, and a system bus acquisition demand is advanced to the system bus ^ 

Too"?" ttystem tL^c'qd^^ demand signal from each processor, the system bus mediaUon 
device 23 outputs a system bus licence signal to one processor, and grants the royalty of a system bus 1 

[OoCThe processor which inputted the system bus licence signal reads the program (code) of a boot 
ROM 2, and starts activation of a boot process. In a boot process, processing (initialization routine) 
which initializes the processor itself first is performed (step B4). ^„t„„ft^H 
ra041 ] The system bus mediation device 23 gives system bus licence to the processor which outputted 
Ihe system bus acquisition demand signal one by one. For this reason, each processor performs 
nrocessins which initializes the processor itself, respectively. 
Foor2] any one of the processors 4, 5, and 6 --Pl^"^^^^^^ 

nitial zes the processor of the code (program) first stored m the boot ROM 2 itself (step B5). Here, the 
processor 4 should complete initialization routine first. After the routine -"la^^^^^^^^^ 
itself is completed, the code which performs the following processings is stored m the boot ROM 2. 
[0043] S im^^^ routine is completed, and the processor 4 which completed initialization 

outine firs ets a flag in the field corresponding to the intraprocessor of the processor holding register 
33 S system bus mediation device 23 which can be operated so that a normal thing may be shown 

[0044^ And if the flag does not stand with reference to the initialization control flag 35 as for the 
orocessor 4 it sets a flag so that it may be shown that the processor which already completed 
initLl zafioii outine exists (steps B7 and B8). A processor 4 continues activation of codes after it, such 
as inS^ation of the circumference circuit on the boot process following own mitiahzation routine of a 
nrocessor i e a board, etc., and initialization of an I/O device, (step B9). 

K On the'other hand, processors 5 and 6 set a flag in the field corresponding to the mtraprocessor of 

Ihe processor holding register 33 of the system bus mediation device 23 which can be operated like a 

nrocessor 4 if initialization routine is completed normally (step B6). 

[0046] And'since the flag already stands when own initialization routine of a P^^^^^^^f;^^ 

the 2nd shift although processors 5 and 6 refer to the initialization control flag 35 (step B7), they do not 
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continue and perform initialization routine but perform the meaningless processing performed until it 
becomes rpredSned condition, i.e., an endless loop, (step BIO). For example m case it is 
Srocessor^^^^^^^^ OS, the dummy instruction (nop instruction) used as the object rewntten by 
branch instruction is included in the endkss bop.^ ^^^^^ ^^^^.^^ ^^^^^ ^^^^ 

23 which can be operated based on processing ^^^S to multiprocessor-iz^^^^^^ 

[0048] A processor 4 rewrites the dummy instruction m the endless '°?P^f;^^^^^ 

which the orocessor 5 and 6 which can operate, i.e., processors, is performing to the branch instruction 

lich branchesTo^^^^ processing which performs multiprocessor processing, takes it out from 

nrocessine of an endless loop, and makes actuation start substantially. 

tovfta il^^^^^^ '° tt-^ P™"^^"'^ "Wch performs multiprocessor processmg from an 

Sesrio~'is case, before co Jng out of an endless loop fte boot process by .he processor 4 
needs to be completed. Moreover, you may be the other methods. 

?S?m In the 9nd example mentioned above, it explains that a processor with a failure can be 

::SZT^m^Z~^ etched lu. fsan-e component as the multiprocessor 
^vstem of the 1 st example shown in drawing 1 , and explanation is omitted. 
0053^The sv tern bus mediation device 43 arbitrates the use demand to the system bus 1 from 

i£ S^is^sS^s^^^ 

he colnw « ^e form^ in the system bus mediation device 43. The processor holding register 3 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/15/04 



Page 7 of 8 



demand signal from a processor at a processor according to sending out or a system-reset signal. 
Moreover, the processor control section 54 continues and performs a boot process by the processor 
which can operate based on the information stored in the processor holding register 53 which can be 
operated, and the notice from a counter 55. A counter 55 shall measure time amount (for example, 1.5 
times to about 2 times) long enough compared with the time amount taken to com.plete activation of the 
routine to which it is for measuring predetermined time amount, and a processor initializes the processor 
in a boot ROM 2 itself after a processor starts a boot process. For example, a counter 55 shall count the 
number of cycles longer enough than the number of cycles which activation of the routine which is the 
counter which synchronizes with a system clock and initializes the processor itself takes. A counter 55 is 
notified to the processor control section 54, when measurement of predetermined time amount is 
completed. 

[0055] Next, it explains, referring to the flow chart shovsni in drawing 6 about actuation of the 3rd 
example. First, when a system-reset signal is ON, by the processor control section 54, the system bus 
mediation device 43 outputs the reset signal of the processor control signals SI, S2, and S3 to each of 
each processors 4, 5, and 6, and continues applying reset to a processor. Consequently, processors 4, 5, 
and 6 do not operate an instruction fetch etc. at all. 

[0056] When a system-reset signal becomes off and a system reset is canceled, the system bus mediation 
device 43 makes actuation start by choosing from two or more processors the processors (mounting 
position to the slot of a board in which the processor was carried etc.) which are one with the highest 
priority according to the regulation which specifies priority, and canceling a reset signal (OFF). The 
system bus mediation device 43 keeps a reset signal outputted to other processors (step CI). 
[0057] Here, it shall be a processor 4 about the processor by which the reset signal was canceled of the 
system bus mediation device 43. That is, the processor control section 54 cancels the reset signal of the 
processor control signal SI to a processor 4, and gives the licence of a system bus using the system bus 
licence signal according to a system bus acquisition demand signal, and is made not to operate an 
instruction fetch etc. to processors 5 and 6 at all using the reset signal of the processor control signals S2 
and S3. 

[0058] Since the processor 4 acquired the royalty of a system bus 1, it reads a code through a system bus 
1, and starts actuation of a boot process. Processing which initializes the processor itself first is 
performed in a boot process (step C2). 

[0059] On the other hand, a counter 55 starts measurement of time amount at the same time actuation of 
a boot process is started (step C3). The processor control section 54 supervises whether a flag is set as 
the field of the processor holding register 53 corresponding to the processor which outputted the system 
bus licence signal, i.e., the processor which is performing own initialization of a boot process of a 
processor, which can be operated (step C4). 

[0060] After ending the routine which initializes the processor itself among the codes in a boot ROM 2 
(program), the processor 4 which performs a boot process sets a flag, as a normal thing is shovsoi in the 
field corresponding to the intraprocessor 4 of the processor holding register 53 which can be operated 
(step C5). 

[0061] If it detects that the flag was set as the field of the processor 4 which is carrying out current 
actuation, the processor control section 54 will reset a counter 55, and will terminate measurement of 
time amount (step C6). A processor 4 continues activation of initialization of the circumference circuit 
on the boot process which follows initialization routine of a processor own [ in a boot ROM 2 ] as it is, 
i.e., a board, etc., initialization of an I/O device, etc. (step C7). 

[0062] If the processor which continues and performs a boot process is obtained, the processor control 
section 54 will perform a boot process, permitting use of a system bus 1 with a system bus licence signal 
one by one to other processors (processors 5 and 6) (step C8). 

[0063] If the routine which initializes the processor itself is completed, initialization routine will be 
completed, and the processors 5 and 6 which perform a boot process 2nd henceforth will set a flag in the 
field corresponding to the intraprocessor of the processor holding register 53 of the system bus 
mediation device 43 which can be operated so that a normal thing may be shov^oi (step C9). 
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[0064] Processors 5 and 6 will perform the meaningless processing performed until it becomes a 
predetermined condition, i.e., an endless loop, if a setup of the flag to the processor holding register 53 
which can be operated is completed. 

[0065] In case the processors 5 and 6 which perform processing of an endless loop are multiprocessor- 
ized by OS in which loading was carried out to m.ain m.em.ory 7 like the 2nd example mentioned above 
by the processor 4 which performed the boot process normally, they start [ that an instruction is 
rewritten etc. and ] actuation substantially by it. 

[0066] On the other hand, when a setup of the flag to the flag 53 of the processor holding register which 
can be operated is overdue with a certain factor, or when it becomes impossible, a counter 55 completes 
measurement of predetermined time amount, and notifies that to the processor control section 54 (step 
CIO). 

[0067] If the notice from a counter 55 is received, the processor control section 54 will output a reset 
signal, in order to stop activation of a boot process as what has abnormalities, such as failure, to a 
working processor (in this case, processor 4) then (step CI 1). 

[0068] Next, the processor control section 54 chooses as the degree of a processor 4 the processor (it 
considers as a processor 5) which is one with a high priority, and performs processing which initializes a 
boot process (i.e., the processor itself) like the processor 4 which outputted and (reset discharge) 
mentioned the system bus licence signal above (steps CI and C2). 

[0069] Under the present circumstances, a counter 55 starts measurement of time amount fi*om an initial 
state by having changed the processor which performs a boot process (step C3). Hereafter, it processes 
like the above-mentioned. 

[0070] That is, a processor is made to perform a boot process, and when the routine which initializes the 
processor itself is not able to be completed, the target processor is changed, and it carries out one by one 
repeatedly until it tries about all the processors in a system. 

[0071] Thus, choose one processor which should perform a boot process and the routine which 
initializes the processor itself is made to try, and if initialization processing is completed normally, a 
boot process will be continued and performed as it is. And when the routine which initializes the 
processor itself is not able to be completed in predetermined time amount, the following processor is 
chosen and a boot process (initialization routine) is tried similarly. Therefore, if the processor which can 
operate at least one exists in a system, after the routine which initializes the processor itself can be 
continued, the code in a boot ROM 2 (program) can be performed, and a system can be started. 
[0072] 

[Effect of the Invention] As explained in fiill detail above, it becomes possible, since a boot process can 
be performed by other normal processors and a system can be started, even if the processor which broke 
down in two or more processors exists according to this invention to constitute a reliable multiprocessor 
system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




l^StrM^— .he conflguration of .he muUiprocessor system concerning .he 

1st example of this invention. ^. w 

rnrawino 91 The flow chart for explaining actuation ot the 1st example. 

gSSllTh' block diagram showing Ihe configuration of the multiprocessor system concermng the 

2nd example of this invention. . . ^ a 1o 

rnrawing 41 The flow chart for explaining actuation ot the 2nd example. 

Stil The bloclc diagram showing configuration of the multiprocessor system concermng the 

3rd example of this invention. ^ , ^ , 

[Drawing 61 The flow chart for explaining actuation of the 3rd example. 

fr-TX-" / riin memory, S, S2. S3 / - A P-ssor con^i si^al S4 S5 S6 / - System 
bits mediation device control signal. ] - A system bus, 2 - A boot ROM, 3, 23, 43 - A system 
mediation device, 4, 5, 6 
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